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ANSWERS 



EXERCISES IN THE COLLEGE ALGEBRA. 



Ex. 1. Page 10. 

1. 5a* + 4a + 76. 3. -l2ct+Wb+llab*-llb\ 

2. 15^-7^ + 11^. 4. x b +2x i + 12^+9^- 10*-12 

5. 8ra 4 + 10ra 3 n— 77W.V-7mn 8 — 9w 4 . 
f. 2x*+lla*y—llxY + x>if-3xtf-7tf. 

Ex. 2. Page 13. 

1. 2a — 45 + 5<?. 5. 5^+10^ — 3^—18. 

2. 53 3 -9* , + 13a?— 10. 6. x. 

3. aM-Sa^-ieay+m 8 . 7. 5J-5*. 

4. Sa'+^ai— ft&'+£a. 8. 2a— 45. 

9. — 10a + 15&. 

10. 2xy + xz — 2yz — y* + xz* — x*z. 

11. -2# 4 -15aar , + 8aV + 6a 8 *-5a 4 . 

Ex. 3. Page 18. 

1. 12^-7^-10^. 

2. 8a 8 + 6s* -20* -15. 

3. 4** + 14s*-23*-25s+12. 
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4. a* + 4a: 4 + 16. 

5. **-3afy-9aY + 23ay-12/. 

6. 27^ — ^+18^ + 8. 

7. 33a 6 -a 5 &-44a a 6 4 -80a& 5 - 164 s . 

8. 8a 8 6 + 8a& 8 . 
. 9. s 2 + 4y , + 9z 2 -43y+6a* — I2yz. 

10. a*+ 4a* -4a; 4 -18^+12^ + 8a: + 1. 

11. mOa 78 " 1 - 1620a 78 + lSOOa 76 " 8 . 

12. 600a: - 1050af - 6 "+ 4 + 625ar 8 ~. 
2a' +s -7a*+ , +12a^ 1 -19a'+20a*- 1 -lla'- , +5a 1 '- 

14. a 8 ^— 2a'"^— 2a , ^ , +2a , " +1 +a^+2a* +, --a* +1 

— 2a»+a n " 1 . 

15. a ,J>+, -4a s ' + 12a ,J, - 1 -9a , '-^ 
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Ex. 4. Page 24. 

x _5_ *• 9a; s + 6a^ + 4^. 

abc A 6. a:* + 4* — a#. 

2. ya + 4a , a:+7a: + fa^ 7. a + 24-c. 

3. 7a^+16aa; + 4a^ 8. 23^ + 3^+^-2. 

4. a: — 2a. 9. a % — a m . 

10. 1253* + 753^ + 453^ + 27^. 

11. a; 2 " — 3?y i + y ,n . 

12 9a ' + 8a& 1 &> 

' 25 + 20 + 16' 

13. a 2 + 3a4 + 34 , + 3a<7 + 9c , . 

14. a m +2a m+I — 4a" l+, + 5a m+ *. 

15. 4A 4 — 2A 8 -3A 2 . 

16. 23,- m ~ 1 + 3a: m - 2 — 4a^- 3 
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Ex. 5. Pages 32, 33. 

1. s (3s + 2) (3^+1). 7. (s + 9)(s-2). 

2. a(2a-3i)(a 8 -7). 8. (s — 6) (s + 4). 

3. Op + Sy)^* 1 — 4/). 9. (3* +5) (3* + 5). 

4. (ax—by)(ax+by)(x-c). 10. (4a?— 7) (4s — 7). 

5. (s+7)(s+l). 11. (s + 9)(s-8). 

6. (s-12)(s-5). 12. (s - 22) (s + 8). 

13. s 8 (9s-14y)(9s + 14y). 
14. (3a + s)(3a-s)(9a 8 — Sas + s^a' + Sas + s'). 

15. s(4ar , + y , )(16s 4 -4^y , + y 4 ). 

16. ^(^-2^). 

17. (a 8 + aJ + 2i 8 ) (a 8 - ab + 2& 8 ). 

18. (s-y)(3s-5y). 

19. (s-l)(s-7)(3s 8 +7). 

20. (^-y + c^^-y + c 8 ). 

21. (3s -2) (5s +1). 23. (3s + 5) (7s -3). 

22. (s- 3) (lis -21). 24. (5s -3) (14s + 3). 

25. (*» + a 8 -a& + & 8 )(s 2 -a 8 -a6-i 8 ). 

26. (s 8 -5)(5s 8 + 4s+25). 

27. (2s 8 -s+l)(s 8 -2s-2). 

28. (2s J -as + a 8 )(s + a)(3s — 2a). 

29. 2(s + y)(s-y)(6s 3 + 5s 8 y + 2y i ). 

Ex. 6. Page 40. 

1. 3s -2. 4. 3s 2 -s + 4. 7. s + 3. 

2. x — a. 5. 4s— 1. 8. 2a 8 — 3os. 

3. s 8 -4s + 4. 6. s-2. 9. a 8 -2a 8 + ck 

10. 3s — y. 11. 6s 3 + 2s 8 — 4s. 
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12. a? 4 + 4ar*— 13a*-64^-48. 

13. 36a; 4 — 97a 2 + 36. 

14. 6a^+13a? 4 -9ar*-6a* — 6a: — 40. 

15. 60aV + 190aV + 116 aV + 64aV + 48 aV- 30 a»a;. 

16. 4^ + 8^-13^ — 26a* + 9a; +18. 



2. 

3. 
11. 
12. 
13. 





Hz. 7. Pages 46, 47. 


6a f 
5z* 


- x* — ax + 6* 7 a* — x* 
x* + ax — b 2 ' 2aV* 


2ar-3 


5 3a;* — 2 fl 3a^-2aa?-6a f 


7a;-3 


2ar s + 8a* + 12a; " (*-«)• 


St-a* 


6 9 ^ a io ^ - 


2a 8 + <? 2 
4. 

9 be 
4*' 


(a — b)(b — c) w afo 

14. a. 17. ***(* + y)'. 

15. ;*-J. 18. X +< 

3a; + 2 a; + s» 


x* — xy 

y 

20 


16. 1. 19. a'-aV + i 4 . 


8a (4a — 3a;) (2a — 9a?) 
' 27 (4 a + 3a;) (2a + 9a;) 




Hz. 8. Pages 52, 63. 


1. 5. 


2. True for all values of a?. 


& 8. 


7. -2. 11. 8. 


4. 3. 


8. 5. 12. 7. 


5. 4. 


9. f. 13. 3. 


6. -W 


jr. 10. 4. 14. 2. 
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15. 3^. 16. 2. 17. ft. 18. 3f 19. -^. 

20 5a' + 4a gl aW + ab + c 2 

4a + 2* ' a 2 -6c 

22. 2a — 3 J. 23. 4a. 24. 4a. 



Ex. 9. Pages 55, 56. 

1. 12, 9. 3. 16. 5. 16 hours. 

2. 12. 4. A. 6. _5£- hours. 

— a 

7. 25 miles per hour. 11. 2f miles per hour. 

8. 23| days. 12. ™( c ~ h ) m il es per Hour. 

(m+l)o£ 

9. a days. 13. 15 miles; 2 miles per hour. 
a — b 

,- 4?7^ , n + 2mn , i ,- nab f . 

10. - — - t • days. 14. -— — feet. 

4m' + 4 ww — rr . b — a 

15. r gals., r- gals. 

a— b a—b 



Ex. 10. Pages 61-63. 
The upper number is the value of x } the lower that of y. 

3. 



6. 


6 34 - 


2. 


6 46. 


12. 


'•J 


4. 


13. 
3. 


8 12 ' 
^ 8 ' 5. 


-3. 
-2. 


'■ w , 


8. 
2. 


■»• ?: 



1. "* 6. _ 11 

12 
13 
14 

5. "' 10. "' 15 



4. 

i 
i- 

m- 

-3. 
122. 
a + i. 
6 — a. 
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abc (bc — ab — ac) a* + ab + b % 

JV-tfP-aV' a + b-c. 

abc (be + ab — ac) ' a _ £ _j_ Ct 

b V - a 2 6* - aV ' 

1. 10. 

19. 4. 21. 7. 
6. 3. 

2. a. 

20. 2. 22. 6. 



23. 



a + b 
1Sm cf-ab + V 


a-b 

2 abc 


ac + bc — ab 
2 abc 


ab + bc — ac 
2 abc 



2. c. ab + ac — be 

p Ex. 11. Pages 63-65. 

1. 17, 12. 3. $12.40, $1.60. 

2. f 4. $900, $400. 
5. 100 lbs. 6. 75. 7. 62. 

8. A, $22,000 ; B, $16,000 ; C, $18,000. 

9. A, $1800; B,$1600. 

10. $5600; $7400. 

11. From the first 10 gals. ; from the second 4 gals. 

12. 720 yds. ; 5£ min. ; 6£ min. 

13. A in 21$ days ; B in 50 days. 

14. A in 28J days ; B in 20$ days ; C in 24 days. 

15. 30 miles. 

Ex. 12. Pages 68-69. 

1. 16a M . 5. a*b w c\ 

2. 27 aV. _a 

8 &2a"V* ' 9* 

243 <?**»' 7. -125aW. 

4. -646V. 8. 1296 a 8 iV 6 . 
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9. -!£ 10. 64. ll. M 



80" * ' 27 y" 

12. a? + 9a? + 27 a; + 27. 

13. l-8a; + 24a? + 32a?+163?. 

14. 243 - 405 a? + 270a: 4 - 90a? + 15 a? - x w . 

15. 1 -24* + 240a? - 1280a? + 3840a; 4 

-6144 a* +4096*". 

16 1 IQg I 40s* 80a? . 80a; 4 32 a? 
3 + 9 27 + 81 243' 

i-r i j_«i^j. 2 7* 4 j.27a? , 81a? 
17. l + 3a? + _ + _+_. 

243 135 , 15 20a; . 40a? 32a* 
" 32a? 8a? + x 3 + 27 243' 
19. 1 + 21a; + 189 a? + 945a? + 2835a? + 5103a? 

+ 5103 a? + 2187 a;'. 
20 64 144 ■ 135 135 . 1215a? 729a; 4 729a? 
'a? a? "*" a? 2 "*" 64 256 + 4096' 

21. 32a ,0 6*" — 40a"+ 8 J 4 "+* + 20a , " +, 6*" ,+4 - So*"* 4 *'-** 

+ |o 4 * +, 6-+ 8 - ^a^J 10 . 

0,.1»-« ,/So-U >.<<•-!• 

22. a.**-* — «?"-•«"-* -4- 2i- 2L_ I y 
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1 + 12a; + 50a? + 72a? - 21 a? - 72a? + 50a? 

-12a? + a?. 
_- , ,3a; 5a?. 3a? a? 
24> 1 + T~"F + "32~64' 



Ex. 


13. 


Page 


73. 




± 4a 4 F. 








4. ±f 


^ai' 








5. 4a*5. 


~ 3 
±3a'6\ 








e. A- 

ax 



COLLEGE ALGEBRA. 



7. l + 2*+3s\ 11. 5* + 3y — 2. 

8. 3 — 4ar — 14^. 12. 2s 2 -3^ + 4. 

9. 2-Sx-x* + 5x>. 13. £-£ + 1. 

2t o 4 

ia 6«»-10a'-a 4 . 14. 18.0554. 

15. 31.9374. 16. 1.9146. 17. 1.1454. 





Ex.14. 


Page 78. 




1. 


3-4*. 


4. 


l—Zx + Zx 1 . 


2. 


a? — x — 1. 


5. 


3-4#-5s\ 


& 

7. 


a — • 
3 

a' 
2*-3a + — 


6. 


2ar+l — 5. 

X 

8. 8.026. 


9. 


11.786. 10. 


1.481. 


11. 2.755. 




Ex.16. 


Page 80. 


• 


5. 


a-U; bit; A 







a:* 

* ftiJ /q^l . 27 a 3 ^ . 64 . 3*ar* 
7. b4a: 2 (da)* — - — ; -; r^— 

8 27 a 6 ** 27a 

9. x 4p + x»y** + y ip . 

10. 16a + 8a* J"* + 10a* 6"* + 18a* &"* - 8a*6"* 

-4a*J-*-5aU-?-96- 1 . 

11. * 4n — x^y + x^y^-aTy^ + y* 

12. a:* — y~\ 

13. a* - a* i* — a* <f * + i* - 5* <T* + <f *. 
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Ex. 16. Pages 83, 84. 

Vy C 

8. 6V7>5VlO>9V3. 

9. 3\/5<4^i<5^. 

10. 24V3; 2. 

2V3 . 4VT5. 
' 9 ' 3 

12. 4|. 

13. SV2>$</Z>2f r 5 

14. 3VT9>5\/2>3</3. 

.15. Va'Vy"; - t — 

a* 

16. fa aW-VP. 

Ex.17. Page 86. 
1. 29V3; 33\/2. 

4. 0. 

5. 2^2; 3^/3; 4^2; 2</2. 

6. a -4 ; af ' ; y* ; a**. 

7. z 2m + 3# n y + y ,n . 

8. 1 + 2*"* — 3aT* + 4ar l . 
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9. s* 

ah* 



12. 



5 X 5* a** 



10. 



11. 



c 

2 J* 



2i* 

13. x". 

14. x**** — v* 9 '*. 



25 a* c* 

15. 0.614 ; 3.461 ; 1.071 ; 59.394. 

16. 1.154 ; 1.216 ; 3.576 ; 1.449... 



10. 



Ex. 18. Pages 89, 90. 

1. ±V3. 9. ±' 

2. ±i. 

3. ±i. 

4. zhVli. 11. dr 

5. ±5. 12. ±:b. 

6. ±3. 13 « ±a « 

14. db3a. 



> l + i« 

: JEEI 

* a 



Ex. 19. Pages 95-97. 



1. 


5 


, -3. 


9. 


4; 2*. 


17. 


5 


,-2J. 


2. 


8 


, 6. 


10. 


i;-5. 


18. 


S 


, -9. 


3. 


4 


-3. 


11. 


H;-li 


19. 


4 


-2J- 


4. 


7 


-4. 


12. 


1 ; i*. 


20. 


2 


9. 


5. 


7 


6. 


13. 


i;f 


21. 


3; 


-8. 


6. 


9 


12. 


14. 


-if. -i*. 


22. 


3; 


-f 


7. 


H;-2. 


18. 


14; -1. 


23. 


7; 


-2. 


8. 


H 


;-3. 


16. 


6; -10. 


24. 


6; 


-i 
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26. 
27. 



1. 
2. 

3. 

4. 

5. 

6. 

7. 
8. 
9. 

10. 

11. 

12. 

13. 

14. 
15. 



3;f 
13; -4$. 
4; -5. 



28. 1 

29. 5 

30. 5 



Ex.! 



3a; — a. 

a; 7a. 
a + b # a — & 
2 ' 2 

8a, -y 



a± Va'+ 46 
2 

a -b ' a + b 

2a' 2a 
a; i. 
w . n 
n * m 
a 3a 
2 ; 4* 
a. b 
2 ; 2 

»»-7 






si. A; A- 

32. 8; -1. 

33. 1; -2ft. 



Pages 98-100. 

16. a; — b. 

17. a; 3a + b. 
ab 



— 5a±V25a' — 9a 
2 

ai ± a Vi* — 6. 
a; a + 6. 



18. 2i; 



19. 



2a-6 
a £ 



a— 4 ' a — b 
20. 4a — 3&; 3&— a. 

21 3(a + 6) ; _« + *. 
21 " 2 ' 2 

>i 3a 

22. -4a; — — • 

23. a-6; -(a + 2i> 

24. a + 2&; a-2i. 

a + 3£. __3a+_i 

2 ; 2 

2a + 3i 2a-36 



25. 



26 



27. 



28. 



2a — Sb' 2a + 36 

a + b m a — b 
a — b' a + b 

2a + 6 . 2a-6 
2a- J' 2a + b 
4ft' 



29. a — 25; 
30 



a + 26 
a— b + c/ 
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31. c\ 2a — Sb-c. 39. -(2a + 3J); 

32. a + b; a'-b*. 4a' + 9b % 

33. 2w(2m-n); 2a + Bb 

n(2m + ri). 40 a — b . a + b 

1 i * a-2b f a + 2b 

34. ra + n; — | — 



35 



m n 41 j. 2a+_3i 

£-a J-^a # ' 2a — 36* 



2a-84'2a + 84 42 2ft _ a . (a + 2*? . 

36. a + 4&; 2(a-6). ' a-2J 

37. a-8&; 2(a + 36). 43 g-i . a + & 
a — 66 2a-36' 2a + 3£* 



38. ^— ™;-(5a + &). 



44. a-b; 9a-b + 2c. 



Ex.21. Page 103. 

Integral roots are not given, as giving them would 
destroy the value of the problem. 

1. 2±2V=1. li. 2±V6. 

2. 1±V=[1; 3±V2. 2-aWl6+4q-3a ' 
3 3±3V-3 *' 2 

2 15. -l^V 1 ^. 

4. ±3^/=^. 



~7d=V^85 

5. 

6. ±3V=~1. 



16. l=bV-28, 



17 -9±V^95 



s. ±2V=a__ -. 7db yz^3 

9. -l ± V-2. 2 

Ex. 22. Page 106. 

11. 1; -J. 13. 4; -J. 

12. 3; f 14. 7; 23. 
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Ex. 23. Pages 


108-111. 


1. 14; 15. 








16. 


$360. 


2. 10; 11. 








16. 


18 hours ; 24 hours. 


3. 16; 17. 








17. 


6 days. 


4. 12; 72. 








18. 


5 hours ; 7£ hours. 


5. 1 








19. 


45. 


6. f 








20. 


68. 


7. 10; $2.40. 








21. 


5 miles per hour ; 


8. $1.80; 20 days 








1 mile per hour. 


9. 28 days. 








22. 


$65 or $35. 


10. 28 acres. 








23. 


$120. 


11. 40 and 45; $81 and $72 




24. 


100; $85. 


12. 75; $4. 








25. 


22; $22. 


13. 60 yards by 


40 


yards. 




26. 


9 hours ; 6f hours. 


14. 25 yards by 


48 


yards. 




27. 


120 miles. 




Ex. 24. Pages 


116-119. 


The upper values are the values of as, the lower values, the 
corresponding values of y. 


1. 5, 3; 
3, 5. 




5. 6; 

3. 






9. 3, -7*; 
4, i 


2. 9, -3; 
-3, 9. 




6. 


5,- 
3, 


3*. 


10. 8, 6; 

6, 8. 


3. 8, -3; 
3, -8. 




7. 2, 
3, 


If 




11. 4, 8^; 

-1, 2tf. 


4. 10, 6; 
-6,-10. 




8. 2, 
5. 


-2 
7 


'i 


18. 2, -^; 
4, -2f 
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13. 


5, -*t; 




3, -8ft. 


14. 


7, H; 




6, 1*. 


15. 


6, 9; 




9, 6. 


16. 


9, -60; 




12, -2% 


17. 


3; 




-5. 


18. 


*> i; 




-2, -f 


19. 


±9, ±5; 




±5, ±9. 


20. 


±6, ±4; 




=f4, =f6. 


21. 


±3 ' ± ^3 

V2 




±2 , ^-JL 

V2 


22. 


±3, ±-L; 
V2 




±1, T4V2. 


23. 


±3, ±4J; 




±2, ±f 


24. 


±6; 




±4. 


25. 


±4, ±4f; 




±:2, ±f 



86. 


±5. 


iSV^; 




=Fl, 


±2V^. 


27. 


±5, 


±11 V^; 




±2, 


=F$V=2. 


28. 


±4, 


** 




q=3, 


^ 


29. 


±2, 


± V2; 




±4, 


±3V2. 


80. 


±2, 


-2V1* 




=Fi 


*4- 

2V2 


31. 


±2, 


, 34 . 
V19* 




±4, 


_ 40 
^ Vl9 


32. 


±2, 


4 




±1, 


** 


33. 


±5, 


±*»; 




±3, 


±4f 


34. 


4, 1 
1, 4. 


1 


35. 


5, - 


8; 




3, - 


5. 
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36. 7, -4; 

-4, 7. 

37. 7, -5; 

5, -7. 

38. 5, 3; 
3, 5. 

39. 11, - 3; 

3, -11. 

40. 4, 3; 
3, 4. 

41. 5, —3; 
3, -5. 



• 3 ± V33 . 



42. 3, 6, 
6, 3, 

43. 2, -3, 

-3, 2, 

44. 6, 3; 
3, 6. 

45. 4, -2; 

2, -4. 

46. 6, 3; 

3, 6. 

47. 8|, If, 0; 
If, 3f, 0. 

48. 5, 2, 6, 1: 
2, 5, 1, 6. 



2 


I 


-3qFV33 




2 




19 ± V= 


95 


2 




19 ^ V- 


95 



49. 3, 2, 



2, 3, 



3±V17. 



-3=F VT7 



50. 0, 3, 2; 
0, 2, 3. 

51. 7, 2, -4±VI9"; 
2, 7, -4=fV19. 

52. 4, -3, -lQiCV^; 

-s, 4, -w^ev^l. 

53. 5, -3, liV^; 
-3, 5, ItV^I. 

54 . 3, -2, U^l; 



2, -3, 



-liSV^ 



55. 5, 3, 4± V-33; 
3, 5, 4=FV ir 33- 



56. 0, 4, 2, 



3±V-55 

\8 ' 



0, 2, 4, 



67. 5, 3, 



3, 5, 



3^V^55 
8 

-5±^17 . 
2 ' 
-5=fV17 



68. ±6, T6; 
±3, =F3. 
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59. ±3, ±2; 


61. 8, 2; 


=f2, =f3. 


2, 8. 


60. 5, -5, 3, —3 


; 62. 27, 3; 


u, — o, 0, — 0. 


3, 27. 



63. 3, -3, 3, -3, 2, —2, 2,-2; 
2, -2, -2, 2, 3, -3, -3, 3. 

1±V^31 -1±V^31 1±V^31 -l=bV^3i 
2 2*2' 2 



It V^ - 1 = fV^3I -1±V^"31 lrfav^M 
~T 2 2 2 

64. 3, -^•, 
-2, 2*. 

66.2; 66 . 2L±L», «^2J; • 

2' 2 2 

6 g-26 a + 26 

2 2 ' 2 



87. 0, a + b, J[a - 6 =F V(a — i)(a + 35)] ; 
0, a + i, i[a-b± V(a - 6)(a+ 36)]. 

68. ± £±£; 

a - J 69. 3, 2, — 3 ± V3 ; 

■ 2«* 2, 3, -3tV5. 

a-i 

70. ±2, ±3VJV, ±4, ±6VS; 
±4, ±6V7W ±2, ±3V£. 

71. 1, 1, 4, -4; 72 . ± JT. 
4, -4, 1, 1. ^ 
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7a 0, |( V- 1 ± V8), -|( V- 1 ± V3); 

o 2 ( v^T=fV3), -|(V^I=fV3). 





-> 2 V v x^ vu„ g1 


74. 


a ± b, — a ± 5 ; 




a =fb, — a=fb. 


75. 


db(2a + 4),'±(a + 2ft); 
±(a + 2i), d=(2a + i). 


76. 


A a + 2 ± Va 2 - 4 


°' 2* 



o+2+Va 1 -^4 



26 

T7. a + 2b, 2a + b,. ia&V^I; 
2a + &, a + 26, ^ab-y/^1. 

T8. 6, Iff; 

2, 6ft; 

3, 8ff. 

79. 3, -2$; 

4, —2ff; 
4, -6|. 

80. 8, 2; 
4, 4; 
2, 8. a + b a + b 

Ex. 25. Pages 120-124. 

1. 7 feet by 5 feet. 3. 3120 sq. in. 

2. 75 yards by 16 yards. 4. 1008 sq. in. 

5. 16 and 10 ; or — 16 and - 10. 

6. t(8± V5) and t(l * V5). 



81. 2,-3; 




4, -5; 




6, -7. 




82. a \, - 

a + b 


a 1 

a + b' 


2ab 


2ab 


a + b' 


a + b' 


V 


6* 
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7. 


7 and — 2. 11. | and £ . 


8. 


8 and 3. 12. f f 


9. 


48. 


13. 73 and 37. 


10. 


347. 


14. 8 feet, 10 feet. 




15. 


150 miles ; 15 and 10 miles per day. 




16. 


88 yards by 55 yards. 




17. 


15 miles ; 3, 2J, 4 miles per hour. 




18. 


49,500 lbs. ; 20 oz. 




19. 


72 ; or 45. 




20. 


5 hours ; 3 hours. 




21. 


A 36 pages, B 72 pages ; 
or A 9 pages, B 45 pages. 




22. 


A 10, B 6 ; B works If hours ; 
or A 8, B 12 ; B works \\ hours. 




23. 


290 yards. 




24. 


6 and 1£ miles per hour. 




25. 


13. 




26. 


7% ; 6%. 




27. 


$3500 at 6#; $1500 at 7% 




28. 


374 ; or 132. 29. 327. 30. 140 miles. 



Ex. 26. Page 126. 

!. i, _ 2 , ^i^El.liV^. 

A 

2. dbl, ±2. 

3 . 2 , -</l2, -1±V=8, ^ P""^ 8 } 

4. ±3, ±±. 

5. d=i, ±V =r I,±i f ±iV := l. 

6. 1, \, and eight other values. 
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7. -</2, ~<m, mn^^y Am(^=^). 

- n 1 1 1±V^3 -1±V^3 
2 3 4 6 

9. ±1, ±V21, ±V^l, i-v^IV^l. 
to. V=4, VI. 12. V5, ty=8. 

11. vf, V^. IS. V2a, V :r 4^. 

V6 V-2 
1 1 -1±V^3 liV-^S 



14. 





xv. — r — i -r — » 

■H 1/9 


2^4 2v^9 




16. ±</&, ±V 


-tV; 


four other values. 


17. 


±$Vb; ± V^l. 




24. 64; (-|)«. 


18. 
19. 


16; (-f)\ 
729; (-¥)'• 




25. 81; (-f)<. 

26. &; (-A)«. 


20. 


\/81; 2V8. 




27 • TTT> "~ TW- 


21. 


121; (-2)'. 




28. -ffg; — &. 


22. 


512; -64. 




29. 256; -if*. 


23. 


5^5; i</i. 




SO. i; *. 




Ex.27. 


Pages 


129-131. 


1. 


5; 221. 




7. 1; ^. 


2. 


5; lffr. 




8. 9; -7. 


3. 


U- 




9. -4; ff 



4. ±5; ±3V2. 10. -2; ft. 

5. 0; -28. 11. I; -2; 1*; -3. 

6. 3; 12. 12. 7; -4; 4; -1. 
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13 . 1; _ i; **£E. «*• ii- 

25. ±2. 



12 
14. 1|; 8}; 4; 1 



26. 0; 2. 



15- 2; #; «±^- 27. ± 2. 

T 12 29. 4; -J. 

17 . _i ; 2i; 3± V ZI 5 . 30. -2o. 

18. 4; 1; 3; 2. 31. 2; f 

19. 5; -3; 1; 1. 32 ' * 9 ^ 

20 . l i ;-2 ; ^ ± ^6_2. „. -<L|V§>. 



3±V^39 34 . ^ = 4 - J tt< ~C 
4 ~\7a , -26' 



22. 


' 2I 4 
1. 


35. 4. 


23. 


±V5; ±V65. 


36. db8. 




37. -1; +2; 


-liV 1 ^, ^i^V^l. 


38. 
39. 
40. 


0; d=V3. 
±3. 


«. 0, f|. 

4d. s. «. -9±V55 



41 i±Vi+4&' ^ 

2a 6 2 -9q= V33 

42. b ± V6» - aft. ' ' 2 

45. J(a + i+l)±i(V4a+l± V46 + 1). 
K« - J) ± }(V4T+1 =f V4T+1). 

46. -^ [(a 3 + V) ± VlOaW - 3 a 4 - 36*]. 
i [(a 2 + 6 s ) T VlOa^ 11 — 3 a 4 — 36 4 ]. 
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47. ±4, ± 8; 48. 0, 3±2V2; 49. 6, -4£; 

± 9, ± 18. 0, (3 db 2 V2) 8 . 12, - 9. 



Ex. 28. Pages 135, 136. 

1. a* — 5a?+6 = 0. 4. 6a?*— 7a? + 2 = 0. 

2. a?» + a? — 20 = 0. 5. 12a; 2 + 13a?+3 = 0. 

3. a?' + 14a? + 48 = 0. 6. a?*- 2aa;+a a -96 a =0. 

7. 9a?«— 9(a + 6)a? + 2a 2 + 5a6 + 26 9 = 0. 

8. x*~ 4a?+l = 0. 11. 3 (a? - 7)(a? + 2). 

9. a* + 2a?- 4 = 0. 12. (3a?- 14) (3 a: + 5). 
10. 3a*-6a?+l = 0. 13. (7a? + 6)(7a?+ 1). 

14. (13a?-2)(13a?-2). 



15. fx- 

16. /"a?- 



2 _* 

i + ^-SV, 



,-0 



[ > 



2 A * 2 

17. (2a?-7)(2a?-7). 

18. (2a? + 3 + 2V :=: T)(2a? + 3-2V : n:). 



19. 17. 

20. 56. 

21. ||. 

22. V. 



23. W- 

24. ^. 

26. 833. 



31. p*q-2q 2 . 

32. j9 4 -4^ + 2^. 



27. ^. 

P 

28. --• 

? 

29. — pq. 

30. Spq—p*. 
83.^-^+2. 
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34. When the sign of b is unlike that of a and c, and 

6 a — 4ac>0. 
When a, b, c have like signs, and b* — 4ew? > 0. 
When a and e have unlike signs. 

35. When aV + ac* + 6 8 = 3 abc. 38. When 5+<? = 0. 

Ex. 29. Pages 141, 142. 

1. to = 1 or — £ ; to between 1 and — £ ; to greater than 

1 or less than — £. 

2. m = 3 or |; m between 3 and ^ ; to greater than 3 

or less than ^. 

3. to = 4 or — $ ; to between 4 and — $ ; to greater than 

4 or less than — ■}; 

4. to = 7 or 23; to greater than 23 or less than 7; m 

between 7 and 23. 

5. to = or 4 ; to greater than 4 or less than ; to be- 

tween and 4. 

6. Min. value 4. 10. Min. value 16. 

7. Min. value 7. 11. Min. value — 32. 

8. Max. value 7. 12. Max. value -fa. 

9. Min. value 4. 13. Max. value fff. 

14. Max. value \. 

15. Max. value 1, min. value — 1-}. 

16. Min. value — 1, max. value + 2. 

17. No max. or min. 

18. Max. value J^, min. value \. 

19. Max. value 4, min. value 0. 

20. Max. value 3, min. value 1£. 

21. Bisect the line. 
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22. Bisect the line. 23. Each part is a. 

24. The altitude of the rectangle is half the altitude of the 

triangle. 

25. The inscribed square. 26. The inscribed square. 



Ex. 30. Page 146. 

1. ±(3 + V5). 11. ±(2VB-V2). 

2. ±(2V3 + V5). 12. ±(2V5-3V2). 
8. ±(V7 + V3). 13. ±(3VIT-2). 
4. ±(VlI+V5). 14. ±(3VS-2V3). 
8. ±(V7-V2). 15. ±(|VI6-1). 

6. ±2(V3-V2). 16. ± (Va + l + Vo^J). 

7. ±(VS-V3). 17. iCV^T'-J). 

8. ±(7-3V5). 18. ±(3V7-2V6). 

9. ±(VlO-V3). 19. ±(a-5-2VaS). 
10. ±(3-V2). 

Ex. 31. Pages 151, 152. 
1. _4 ; -72; VBV 11 !. 
«. -JV— 21; 2; 3. 

3. 4 + 9V =r l; & + 2V6V^T; -lS + lSVIV^. 

4. 19. 6. lQ+lQV^. 
«. IV 7. 55-13V^2. 

8. _6-26V :r 15. 

9. -Vac — ah "Vbc -\-(bc + a Vai) V— 1. 
10. 6-4V=T; 12 + 2 V=^7. 
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11. f-tV^L 14. ±(4-V =: 6). 

12. l-f^V^. 15. ±(V3 + 2V lr 6). 

13. ±(2 + V =: 3). 16. ^ib-SV^). 

22. ± ( V* + V=^), ±(VJ - V=T). 
23. +1, -1, ± (* + *V^3); ±(i-iV=?). 



24. ±l,±V-l,±(V± + V= : T);±(V±--V--i). 

Ex. 32. Page 154. 

8. The first expression. 10. The first expression. 

9. The second expression. 11. The first expression. 

12. The first expression. 

Ex. 33. Page 162-164. 

2. 10:9. 18. 2f. 

4. Greatest, 23 : 25 ; 19. jjft- 

least, 3: 4. a _& 

20. 



5. The first. c(a + b) 

6. 4:15. 21. 7. 

7. 2:3. 22. Vm'-25. 

8. a-\-x\a-\-2x. ^ q 

9. * + 2:2*-3. ' ' rt _j 

, * « 32. a -ho. — -— 

13. 6 and 15. 2 

14 . ™<q - "P . 33, ~ 2 ' 

p-q 34. -l. 

17. If 36 ' a _j_, + rf 
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Ex. 34. Pages 168, 169. 

1. 1240 rods X 680 rods. , 2. 4:1. 3., 5 : 9,. 

4. As wages : B s wages : : 6 : 5. 

5. 15 miles per hour ; 12 miles per hour. 

6. ,8:7. 8. 6 gals. 

7. 2 : 1 or 1 : 2. 9. 10 gals. 

10. 45 and 30 miles per hour. 

11. A, $200; B, $150. 12. 70 units. 
13. Last year the ratio was 3:7; 

this year it is 45 : 104. 

Ex. 85. Pages 174, 175. 

1. 9£ 4. 5. 7. *Y=108. 

2. f 5. 3^. 8. 5. 

3. 41f. 6. 64^=9^, 9. 8. 
10. 161$. feet per second ; 402J- feet. 11. 9f 

12. 20$- feet. 14. 87.1 days. 16. Equal. 

13. 516£ ounces. 15. 1 inch. 17. 10 inches. 

Ex. 36. Pa^es 181-183. 

1. 48. 2. -9. 3. —59. 4. - 4f 5. — 12f . 
6, 116. 7. —55. 8. 228. 

9 29tt-~5n* 13. <*=!£; J = 29£. 
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14. a = 0; tf=7. 



- A 59 w — 5n* _. . _ 

10. — 15. a = 11; J = 88. 

11. tf = 4£;s = 377. 16. w=16; J = 69. 

12. d = \\ s = 2757f 17. a=12;n = 14. 
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18. 717 feet per second. 25. 2J, 4±, 6J 

19. lfr" 2J, 3f, ,11^. 26. 5, 7, 9. 

20. l<kfc term. 27. 4, 11, 18. 

21. 9. 28. -3, 1, 5, 9. 

22. 6 and 14. 29. 10 terms. 

23. 105. 24. 47. 30. 2, 6, 10, 14. 

31. No ; he would pay $10.24 instead of 98. 

32. 234. 34. 3200 feet. 

33. .3825 feet. 35. 3, 6, 9, 12, 15. 

Ex. 37. Pages 188-190. 
1. 384. Q 25 3" 

o. 



2. -4096. 8 8x5 M 

3. -i. 9 75 3 

S" * 32 32x5"-' 

4 - 3iT 10. 2}. 14. ^. 

• ». (-*)- 1 . u - h- «• mi- 

6. 8188. 12 . $. 16. 3flfc. 
97 1 

18. r = £, « = 69f; r = -|, * = 24f. 

19. a = 2, a = 254. 25. 3, 192. 

20. a = 5, Z=320. 26. 3,12,48,192. 

21. a = l, n = 5. 27. 7, 14, 28, 56. 

22. 28, 56, 112. 28. 242. 

23. 6, 18, 54, 162, 486. 29. 1, 2, 3; 7, 2, -3. 

24. 5th. 30. 2, 5, 8; 26, 5, -16. 

31. 3,-9,27,63; 75,15,3,-9. 
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S3. 1,2,4,6. 33. 3,27. 84. 139. 

35. Any series with ratio \. 

Ex. 38. Page 192. 

1. 2f,3,4,6. 2. 1,9; -7*,*. 3. 12. 

4. 13fc UA 17*. ISA. 

5. Sixth term. 1- 8, 2. 

6. 6, 6f 6* , 7A- 8 « 104 > 2M - 
9. 4,7,28; -5,-11,56. 11. -A > H. 

Ex. 39. Pages 196-198. 
1. 



x 



4. 7. 

y z y * y 

12 8 2 36 

11 1 3 10 35 3 



12 



5. 108 

x y 



8. 

xi y 

125 4 
110 12 



2. 18 5 
x y 15 10 

36 1 

25 3 35 

14 5 5 68 

3 7 6 « 

x y 9. x = 2 

3. 116 l y = l 
a; y 
11 1 
2 5 16 16 y = 3 



96 4 



10. * = 4 
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11. X = 


;7, 




13. 


X 


= 7, 


y = 


= 1. 






y 


= 2. 


12. x = 


= 8, 




14. 


X 


= 11, 


y = 


= 3. 






y 


= 11. 


15. 

150, 5 ; 
133, 12 ; 




18. 

81, 8; 
57, 32; 
33, 56 ; 






1 
22. 

it» "nr J 1 


14, 61. 




9, 80. 






23. 


16. 




19. 






$5, $2. 


14, 6; 




275, 39; 






1, 41; 


31, 14; 




132, 182. 






3, 36; 


48, 22 ; 




20. 39. 






17, 1. 
24. 


17. 










Calves. Pigs. 


6, 2; 




21. 






3, 33; 


21, 9; 




21, 172; 






6, 28; 


36, 16 ; 




109, 260 ; 






21, 3. 


25. 


3 pigs 


, 21 geese, 


16 chickens ; 


or 


6 pigs 


, 2 geese, 


32 chickens. 


26. 




27. 






28. 


x y 




x y 






6, 56, 8; 


*A *A 




i If 






12, 42, 16; 


8f 17i 










18, 28, 24; 


2Z\ 70 













24, 14, 32. 
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29. 3 ways (or 4 ways). 31. 42 c + 5. 

30. 5 ways. 32. 504 c — 1. 

33. 19 oxen, 1 sheep, 80 hens. 

34. Calves $7, lambs $4, pigs $3. 

Ex. 40. Pages 205, 206. 
f 1. 1 + 15a; + 90a^ + 270ar> + 405a; 4 + 243a* 
2 1 -f^ + ^-f. 32 * 8 ' 16 ** 



3 ' 3 ' 27 ' 81 

, 4** . 2s 8 4a;* g» 
3^3 27 + 8l" 



4. 64 + 192*' + 240a: 4 + 160 a* + 60 a* + 12a^° + x l \ 
K 32 20 ,. 5a; 4 , 5a; 7 x 1 * 

5. — r+Ol- 



a* x 2 ' 8 ' 128 1024 

32o^_20o] , 5£__5^ 4 , 5a: 7 



2a 8a 4 ' 128a 7 1024a 10 

7. 729s 6 - 2916afy + 4860 x 4 y* - 4320ary + 2160:*Y 
-576^ + 64^. 

32a: 10 20a* 5a* 5s 4 . 5afy* yV 
' y 5 yV yf 8 + 128 1024' 

Q a 6 a* 3a i* , fc s 



* 4 J* 8fc* 16a* 256a 4 

10. 1 + 16a? + 108a* + 400a* + 886a; 4 + 1200 a* + 972 a* 

+ 432a; 7 + 81 a* 

11. a* - 3 a 6 x - 3aV + 11 aV + 6aV - 12aa* - 8a; 6 . 

12. 7a; 2 . 13. --^v 14. ~^~ 

256 a: 14 4 10 
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15. 8855 X g» 16 _ 595 



3»</*» 2048 </** 

x 8X7X6 (9-r) »|fr ./-sec 

1x2x3 r Afa- 
lft /- iy 10x9x8 (11 -r) af-" 

V ' IX 2x3 r .It:,, 



3^-2- 

18-fc- 



19 f in , 12X 11X10 (U-rfc— y»- 

1X2X3 (r + 2) 3 ^ 2l «-'* 

„ 168399s* 
8192 

21 173745V3^ 521235a'Vs" 

2048V* ' 2048V2 

104-8r 

22 c iv 11 X 10 X 9 (13 - r) s-r- 

*■ ' 1x2x3 (r-1) ^+?' 

V 32 16^ 4a i 2a'^ 2a J a»; V ^ 



Ex.41. Pages 213, 214. 

■• 1+ H + n- • '• 'tf-g+g- 

4. l+4* + 10#» + 20a; s + 
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r t , bx , lbx* . bx* . 

ft 1 , a* 5a* , 15a* , 
a* 4a* 32a* 128a* 



7 . 2i-^,- 9 -^-V-8^-V- 
10 50 500 



3x2* 9 X 2* . 81 X 2*. 
10 X 50 I 

8 . 2»/l-^-^-^--.....\ 
V 3 36 162 J 

9 j 3a* , 21a* 77a* , 



2 ' 8 16 ' 
.. 33ar T .. 559130a* 

"15" ~^r 

12. ( ^,-1 2x5x8 (3r-4)af 

1x2x8 r X 3'a • 

lg 5x7x9 (2r + 3) X 2V 

1x2x3 r X a 1r+i 

14. 8.06225. 15. 2.002224. 

ix 2a* 196a* 



16. 1 



5 25 125 

22a* 



17. 351. 19. 



729 



SO. l + x + £ + ? + ^ + ^+. 
2 2 8 8 

38. r even : 

1x3x5 3r-l 



2x4x6 3r 

rodd: 

1x3x5 3r-2 

2x4x6 3r — l' 
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Ex. 42. Pages 222, 223. 

1. 0.7781. 18. 1.3980. 35. .1.6320. 

2. 1.1761. 19. 3.3804. 36. 0.2219. 

3. 1.3222. j 20. 3.4950. 37. 0.3980. 

4. 1.1461. 21. 0.1003. 38. 0.3680. 

5. 1.3980. 22. 0.3495. 39. 0.5441. 

6. 1.4771. 23. 0.1398. 40. 2.2219. 

7. 1.6232. 24. 0.0768. 41. 3.3980. 

8. 2.6232. 25. 0.2258. 42. 2.1461. 

9. 2.3222. 26. 0.2415. 43. 1.8539. 

10. 1.5441. 27. 1.1650. 44. 1.2219. 

11. 3.5441. 28. 0.3904. 45. 1.5441. 

12. 3.6020. 29. 2.4465. 46. 0.4559. 

13. 0.3222. 30. 0.4730. 47. 2.8539. 

14. 1.2040. 31. 0.5243. 48. 5.1707. 

15. 3.7481. 32. 1.6020. 49. 4.8293. 

16. 1.7993. 33. 1.4559. 50. 5.9333. 

17. 0.9030. 34. 1.7781. 51. 4.1040. 

Ex. 43. Page 229. 

1. 1.7782. 7. 4.8490. 13. 17,730. 

2. 2.0043. 8. 4.0802. 14. 4295. 

3. 2.9996. 9. 3.9943. 15. 53,910. 

4. 3.5775. 10. 4.6554. 16. 93.98. 

5. 3.7350. 11. 2.1277. 17. 0.1099. 

6. 3.9581. fe. 1.2983. 18. 0.695. 
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Ex. 44. 


Pages 230, 231. 




1. 


41.64. 


12. 


- 5.219. 


23. 


1.938. 


2. 


0.02989. 


13. 


2.257. 


24. 


1.568. 


3. 


0.3131. 


14. 


15.78. 


25. 


0.002431. 


4. 


8.294. 


15. 


1.616. 


26. 


33.04. 


5. 


- 28.47. 


16. 


7.212. 


27. 


0.5096. 


6. 


-0.3144. 


17. 


0.0001174. 28. 


1.54+. 


7. 


0.0104. 


18. 


5.487. 


29. 


2.66+. 


8. 


- 660,600. 


19. 


2.381. 


30. 


1.65+. 


9. 


1.308. 


20. 


2.155. 


31. 


7.53-. 


10. 


- 111.3. 


21. 


1.293. 


32. 


2.12+. 


11. 


0.001086. 


22. 


146.8. 


33. 


0.45+. 






Ex. 


45. Page 


232. 




1. 


0.6930. 


8. 


- (2.3742). 15. 


1.356. 


2. 


1.099. 


9. 


2.808. 


16. 


2.873. 


3. 


4.604. 


10. 


1.262. 


17. 


- (1.262). 


4. 


3.483. 


11. 


1.585. 


18. 


0.6523. 


5. 


2.065. 


12. 


1.209. 


19. 


16V2. 


6. 


0.2070. 


13. 


0.9465. 


20. 


f>/l8. 


7. 


0.6935. 


14. 


0.7743. 










Ex.46. 


Pages 241, 242. 




1. 


Between 48 and 49. 


4. 


4.310 X $A. 


2. 




log A 
R 


5. 
6. 

7. 


$444, nearly. 
$20,270, nearly. 
5.35 per cent, nearly. 


3. 


$0.00563. 




8. 


$34.40. 
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9. 22, nearly. 




14. 


4 per cent. 


10. 115, nearly. 




15. 


$7377. 


11. 5 per cent, nearly. 


16. 


A little over 9 years. 


12. 4.2 per cent, nearly. 


17. 


A little over 16 years. 


13. $32.30. 




18. 


$969, nearly. 


Ex.47. 


Pages 257-259. 


1. 120. 




13. 


\m\n 


2. 180. 






\r \m — r |s|n — a 


3. 1008; 224. 




14. 


396,000. 


4. 15,600. 




15. 


3780 X [9. 


5. 6. 




16. 


205,200. 


6. 120. 




17. 


173,641,000. 


7. 5040. 




18. 


5040; 144. 


8. 30,240. 




19. 


1080. 


9. I* 




20. 


1728. 


[8 [52 




21. 


432. 


10. 27,405 nights ; 




22. 


109,600. 


3654 times. 




23. 


15. 


11. 400,400. 




24. 


10. 


12. kl» , 




25. 


n = ll; r = 3. 


[6 18 [10 [16 




26. 


52. 






27. 


455. 


Ex. 


48. 


Pages 265, 266. 


1. 216. 


4 


8 


7. 252. 


2. 63. 


5 


. 2520. 


8. 7. 


3. 7920. 


6 


. 420. 


9. 66. 
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10 »(»+ix«+g). 12 . |m+ i„ L 

11. 325. 13. 63; 32,760. 

16. (m + l)(w + l)(p + 1) — 2 divisors besides 1 and the 
number itself. 



Ex. 49. Pages 271, 272. 



1. 


4 to a 


3. {. 5. 7 ; 5 to 1. 


2. 


A- 


4. 7 to 2. 6. f 


7. 


52 X 51 X 50 X 49 10' nearly ' 


8. 


tHt 


11. f 14. 8 to 3. 


9. 


f 


12. A- 16 - A- 


10. 


*• 


13. A- 17. t§»- 


18. 


The chance of doublets is 15 times that of triplets. 


19. 


5828' 


Ex. 50. Pages 282-284. 


1. 


3 to 2 


in favor of 1st. 2. 43 to 34 against C. 


3. 


f 


8. \. 12. $2.98*. 16. #£fc. 


4. 


if 


9. T ^| Tr . 13. $3. 17. 11 to 3. 


5. 


f 


io. A- i 4 - iW*. 18 - At- 


6. 


i- 


.11. $9.20. 15. f. 19. }§f 


20. 


if 




24. 


TT* 


25. 37£ cents ; 7 to 1. 26. A loss of 25 cents. 



27. A $6.83^; B $13.05|ff ; C $3.86 A- 
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Ex. 51. Pages 287, 288. 

1. \. 2. f 3. f 4. if 
6. $0.75; $3. 7. &#&. 8. &. 


5. f 



Ex. 62. Pages 298, 299. 

-111111111. 7. 
' 1 + 3+1 + 1 + 1 + 1 + 1 + 1 + 2' 9' 

8 , 1 1 1 1 1 1. 27. 

^S+l + l+l + l + S' 8' 
,,1 1 1 1 1. 29. 

i "2+4+l + l + 3' 20' 
1 1 1 1 1 1 1. 3. 
2+1 + 1 + 1 + 3+1 + 4' 8' 

2+i. ™2- 
+ 4* 305' 

8 + 1 1; 1257; 
^3+6' 379' 

9 , i 11 1 . 921 
^I+S+l + lS' 94 

8 1 1 1 1 15. 

' 5 + 2+7 + 3 ; 82* 
„ 1 1 1. 457. 

"'"i+e+s' 204' 

1 1 1 1 _1_. 25. 
2+4+6+8+10' 56' 
5 ,1 1 1 1 1. 79 
" t "3+l + 3 + 5+7' 15 



ANSWERS. 37 



4 4 , 1 11111 

1 + 1 + 2+1+1 + 8 + etc; 
4 , 1 11111 

1 + 2 + 4 +-2+ 1 + 8 + etc.; 

5+- 1 I I -L 

1 + 2+1 + 10+etc; 

7+- 1 - 1 I JL 

2 + 2 + 2+14+etc. 

"• ^8 » ^TT i "^8 » 85 » 88 > ^FT > T2 > 60"* 

«• |f. 7. A- »• ff- »• ff 

io. ¥;fff;fft 

11. 15 and 16 ; 61 and 65 ; 76 and 81 ; etc. 

„. VliVIS;^- 13 ;^™- 27 . 
4 14 

14. Error is less than 0.00012. 

!*>• t» "5TT» A* TTT' 

16. 1, -J, -J-jf, -j^f-, 

Ex. 53. Pages 304, 305. 

1. 2220. 7. 152. 13. 22.26. 

2. 12,431. 8. 342. 14. 0.0302. 

3. 334,345. 9. 4444. 15. 0.222. 

4. 17,832,126. 10. 1287. 16. 20.2444. 

5. 1625. 11. 13,133. 17. Scale of 11. 

6. 231. 12. 2225. 18. Scale of 9. 

19. Scale of 3. 21. 1, 8, 16, 64, 256 lbs. 

Ex. 54. Page 312. 
1. 105. 2. 3. 3. 6. 4. 42. 
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Ex.55. Page 321. 

1. -£. 4. 2. 7. 1. 

2. 1. 5. -2. 8. 4 + 2V2. 

3. 2. 6. -1. 9. 0. 



10. -8. 

1 



11. 



V2^ 



1. Convergent. 

2. Divergent. 



Ex. 66. Page 321 

3. Divergent. 

4. Divergent. 



5. Divergent. 

6. Divergent. 



Ex. 57. Pages 333, 334. 

1. 77,323. 3. 631. 5. 2.425. 7. 58. 

2. 11,860. 4. 120. 6. 766.5. 8. 255. 

9. 3rc(n + l)(n + 3). 10. » (n + 1) (4n - 1) , 

6 

12. 11. 14. 5610. 16. 1540 ; 2870. 18. 4095. 

13. 11,879. 15. 460. 17. 190. 19. 1840. 

20. 25. 21. 5525. 22. 4970. 



Ex. 59. Page 338. 

The first expression is the sum to n terms ; the second, 
to an infinite number of terms. 



1. l A 



Sw' + ^w + ll 



11 



3. T 



18 3(w+l)(« + 2)(n + 3)' 18 

3 2w + 3 3 

4 2(n+l)(n + 2)' 4 

1 1 1 

4 4(4n + l)'4* 
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4 » 



6 



3 



5. 
6. 



13 



5 5(5n + 2)'5 

13 6n + 13 

240 6(3w + 5)(3n + 8)' 240' 

n l_ 

12(n + l)' 12 




3x86x12 9x16 



1. 
2. 



+ 



Ex. 60. Pages 340, 341. 
4 8 



s + 4 x — 5 

__6 6_ 

x+3 x+± 



5. 
6. 

7. 
8. 

9. 
10. 
11. 
12. 



3. 

4. 

x + 2 



3(s-5) 3(2*- 1) 

4 + 3 . 
7(s + 2)^7(s-5) 



a;— 1 s* + s + 1 
3 . 1 



+ 



4s 8(s-2) 8(s + 2) 

_4 4 , 71 

25 a: 5^^ 25(s + 5)' 



11 



10 



3(s-l) '"(a?-l) f + 3(j? + 2) 

10s- 7 4_ 

3(a* + s + l) 3(s-l)' 

5 4 

2s-l 8s-l' 

7 5 

3a: — 5 4a?+3 

3s 1_ # 

s a + 2a? — 5 s— 3 



It 
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Ex. 61. Pages 346, 346. 

1. l + 2a; + 4a* + 8a* + 

o 1 i 3a; , 9a* , 27a* , 

2 - 2 + T + "8" + "l6" + * 

1 a?, 3a* 9a* , 

8> 2"4 + "8*"l6" + * . v 

4. l_2a; + a* + a* — 2z 4 + 

5. 5 - 7a; + 12a*- 19a* + 

6. 4s + 2** -8s* -22s 4 - 

7. — a; + 2a* — a* — a* + 

8. -I + l-2 + s— 2x*+ 

xr x 

9. |-2a; + a*-2a* + 

x 

10 . 4 -i+5-5+ 

a: a* a* xr 

U. _i + 5_l| + ^_ 

a; ar ar 

12 ' i + ? + a r + ^ + • 

"• 1+ H + I + • 

- M+S+3+ • 

15 U^^U 
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18. * = y_C + !_J|.+ . 



Ex. 62. Page 351. 

\ x 

3 — lx 
2. w» = 3su»_, -**«,-,; 1 _ Bx + a a 

4. 7 — 20a: + 7ar — general terms are 

10xy»+81 -. 10 X 3*+'- 108 -h,. 

13 ^' 13 ' 

10x3"- 1 +27 rtt - 1 

13 

b l + 8« . ( k+ l)f 6. l + 6* + 10*» ■ 
5 ' (TZ^i' <> 4n + i ^- e - l + 5* + 5a« + 2** 

3 -12s + 11*' (3' + 2' + l)« r . 

- 2w' + 3«'+7w fl f n(n + 1)T 
8 " 6 ' L 2 J 

Ex. 63. Page 358. 
2. <f . 

4. 1.3863; 1.6094; 1.7918; 1.9459. 

5. 1.4427; 0.9102; 0.7213; 0.6213; 0.5581; 0.5139. 

a* n* a? -« m? . <& ar T i 

"■ 1 -|+g-B + "■ *-i + g _ ii + " 



42 



COLLEGE ALGEBRA. 



3. -4. 

4. -3. 

5. -89. 



Ex. 64. Page 364. 

10. a i -2a t b t + b\ 

11. 0. 

12. a* + &• + <*- 3a&?. 



Ex. 65. Pages 370, 371. 

5. 30. 6. 1. 7. 2106. 

8. (a - 5)(6 - c)(c - a)(a + 1 + c). 

9. (a-b)(b-c)(c-a)(ab + bc + ca). 

10. (a - b)(b - <?)(<?- a)(cf + V + c* + bc + ea + ah). 

11. (a + b + c)(bc + ca + ab — <*-&-<*). 

12. (a-b)(a-c)(a-d)(b--c)(b-d)(c-d) 

(a + b + e + d). 

13. (a + b + c+d)(a + b — <?-<f)(a — i + c — <f) 

(a — £-<? + <*). 



Ex. 66. Pages 378-380. 

2. 1111 
J e f g 
e f h k 
d g k I 

3. ab € + al*c-2ah*c*--abc 9 + ac 4 . 

4. -a 4 + a 8 5 + a , & , -a&^ 

5. —3 abed. 

6. _ a » + 3a , 5-3a6 , + a^ 

7. 9. 8. 6. 9. 877. 

10. x = 1 ; y = 2 ; z = 8. 

11. * = 5; y=l; 2 = 3. 
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12. 0=1; y = 2; z = — 1; w = S. 

13. a? = 2; y = 4; z = — 1; w = -3. 

14. 5s , + 9s + l = 0. 

IB. l-6* + 9s , + 2tf 4 -5s 5 = 0. 

16. a* + b* + t*-Sa&c = 0. 

17. (ab'-a'b)(bc'-b'c) = (a<J-a'cy. 

18. a(aV + fo)» + b(ac - b* - a'?)(aV + Ac) + 

c(ac — 4 f -a f j) f = 0. 

19. Inconsistent. 

20. Consistent. 



Ex. 67. Page 383. 

3. — a(a — b){b — c)(c — d). 

5. Multiply both sides of the equation to be proved by 



a x 


<h 


«s 


»i 


b, 


*. 


<\ 


c 2 


c 9 



Ex. 68. Page 390. 

1. a*-3*-3a?-4; —9. 

2. a^ + 3^ +6a? + 20; +53. 

3. 2a? + 7a? + 6x + 5; 0. 

4. 3s 3 - 9s , + 29s- 93; +329. 

5. ax*-(ah-Sb)x + (ah*-Sbh + &e); 
-ah' + &bh'-&ch + d. 

9. -44. 11. -1563. 

10. 2749. 12. 1.2736. 
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Ex.69. Page 

15. *»-«•- 44*+ 84=0. 

16. *» — 3* , -10*+24=0. 

17. «■ — 4a; = 0. 

18. ** — 5a* + 4 = 0. 

19. s» — lls* + 40a:-50 = 0. 

20. 4s* — 16s 3 +15* , + 4s — 4 = 0. 

21. ^ + 6^-13s 8 -78s , + 36s + 216 = 0. 

22. 36** + 363 , -373 , -ll* + 6 = 0. 

23. tf 4 -10s , + 32s , -34* + 7 = 0. 

24. 200s* + 15s , -21s + 10 = 0. 

25. 5000** + 5750s 1 -625** -405* -18 = 0. 

26. «*-6^+18^-30a: + 25 = 0. 

Ex. 70. Page 400. - 

1. * , -8s f -10s + 24 = 0; ^ + 3^- 10a:- 24 = 0. 

2. 17. 4. 74. 6. -14. 8. 317. 10. 12. 

3. 11. 5. 15. 7. 53. 9. 51. 11. p* — 2q. 

12. 3r — pq. 14. tf-2pr. 

13. —^ + 3^-3^ 15. p 4 -4 J p , 2 + 2gr» + 4p\ 

16. r—pq. 17. 2^?-|. 18. ^r-3. 

2»V — 4pr — 2tf* 
1». r-yg ' 20. jpg-r. 

21. 36^'r - 8p*q* — 182j9jr - 36 <f + 343r* = 0. 

22. 2 j p 8 ^9p$' + 27r = 0. 

23. 27r»-9jpyr+2j 8 = 0. 
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Ex.72. 


Page 409. 




1. 


2a?. 3. -i 


5. 4s 8 . 


,._i. 


2. 


3s 2 . 4. -•% 


a 3 


8. 2ar+l. 




9. 3a? + 4ar. 


10. 


2x + 2a. 




11 2 * • 


12. 


2 




(**-3)' 


(*-+iy 




Ex.73. 


Page 411. 




9. 


2#+l. 


11. (a;- 


-3) (3* + 5). 


10. 


3a* -12 a; +11. 


12. (a;- 


-4)(4ar*-lla:). 



13. 2(a; — a) (a; — P)(2x — a — 0). 

14. 3a^-2(a + £ + y)ar + £y+ya + d£. 

15. 43*+ 12 a* -38a; -46. 

16. 4a* — 12a* + 20a; — 8. 

Ex.74. Page 414. 

5. 3oa* + 6£a; + 3c; 
6aa? + 6i; 

6a. 

6. 4aa*+12Ja*+12<?a; + 4d; 
12aa* + 24£a; + 12*; 
2Aax + 24J; 

• 24a. 

7. 3a* — 2(2a + 0)ar + a , + 2a£; 
6ar — 4a -2)8; 

6. 

8. 3a*-2(a + £ + y)a; + £y + ya + a£; 
6a;-2(a + £ + y); 

6. 
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9. 4*»- 6(a+0)* , + 2(a* + 4aj8 + /3 , )s-2a/3(a + 0); 
\2a*-\2(fi + p)x + 2(a*+4a/3+0*); 
24*-12(a + 0); 
24. 

Ex. 76. Page 419. 

1. ^ + 3^ + 4^-2. 

2. y*+16y , + 94y , + 246y + 245. 

8. 3^ + 34^ + 146y' + 281y+ 200. 

4. 2y 4 -19y , + 72y , -131y + 86. 

5. 2y 4 -26y* + 130y , -299y + 263. 

Ex. 77. Pages 426, 427. 

1. 3* + 3s* + 2a: + 4 = 0. 

2. ^+12^ + 16a; -16 = 0. 

3. 2* 4 + 9a , + 9s , + 162a:- 324 = 0. 

4. s* — 6s 1 — 24* -64 = 0. 

5. 3*"- 16s*-32a; -224 = 0. 

6. y»-2y»+18y + 18 = 0. 

7. y* + 10y»'-42y + 576 = 0. 

8. y« + 5y*- 40^ + 2500y- 30,000 = 0. 

9. y» + 3y 4 + 24y , -72y , + 1296y- 23,328 = 0. 
IS. y»-8y«+12y + 9 = 0. 

14. y 4 + 2y'-8y , -6y+15 = 0. 

15. tf + ty- 15y- 18 = 0. 

16. y 4 + 17y»+92y' + 172y + 96 = 0. 

17. y* +1.2y*+ 1.54^ -2.292y + 3.1981 = 0. 

18. y 4 -4.6y» + 3.56^ + 3.104y- 6.5424 = 0. 
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19. ^ + 2^-11^-25 = 0. 

20. y 3 - 20y a + 100 y - 547 = 0. 

21. ^ + 17^+75^-29 = 0, 

Ex. 82. Page 449. 

1. 1.154+ 3. 4.264+. 

2. 3.134+ 4. 2.833+. 

5. -4.532+. 6. -1.064+ 7. -0.732+. 

Ex. 83. Pages 455, 456. 

1. 1.879385+. 3. 1.580947+. 

2. 3.263389+. 4. 2.656116+. 

5. 0.593685+ ; 2.047275+. 6. 2.381966+ ; 4.618035+. 

7> 32.865383+. 10. 43. 

8. 624. 11. —2.469547+. 

9. ±29. 12. —2.768345+. 

13. 2.356896; 2.692021 

14. 2.121320+ ; 2.123113+ 

15. 3.213127+ ; 3.229521+ 

Ex. 84. Page 462. 

1. [3,4]; [4,5]; [-3,-4]. 

2. [4, 5]. Two imaginary roots. 

3. Two roots between and — 1 ; 

two roots between 2 and 3. 
4. [3, 4] ; [0, — 1]. Two imaginary roots. 
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5. Roots all imaginary. 

6. [0, 1] ; [— 2, — 3]. Two imaginary roots. 

7. — 1. — 1. [0, 1]. Two imaginary roots. 

8. [0, 1]. Four imaginary roots. 



Ex. 85. Page 467. 

9 2 ; 

-1-V2±V-1 + 2V2 
2 



8. ± 



9 A » 



3 - V=7 ± v_ 14 - 6V^i 



4. 2 ± V3; 1± ^ r * 

5 . 1;1;I^EH. 

6. _l ;2± V3 ; i±|E§. 

7. 3±2V2; 2± V3. 
1 — m±z Vm 2 — 2m — 3 



8. -1; 

9. -1; 



2 

VSiV^l _V3±V=ni 



10. i^y^I; -!*/^ . 
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Ex. 86. Page 469. 
V3± V^. -Vs±V=l 



*' ±VrT; 2 ' 2 

8. ±1; ± V=T; VJiV^l; -VjiV^. 



4. 3; 



-3 + 3V5±3V-10-2V5. 



-3-3V5±3V-i0-2V5 



8. s , + « 4 -4z*-3z , + 3z + l = 0. 



Ex. 87. Page 473. 

1. -2 + 2\/2 + -v'4; -2 + 2»^+»*\/4; 

2. * + ** + ***. ete< 



3. l + ^+-v / 9; etc. 

6. — m + wVro + V»?; etc 

Ex. 88. Page 479. 
1. 3 ± V2, 3 ± V2. 4. 2 ± V-ll, 



7±V37 



8. 2±V7, -2±V2. K + Vff 

S. 2 ± V7,2 ± V^3. «• 6 ± V23,-i^- 
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8. 1=0. Keducing cubic is 4a*0 s = GP + 4i7 8 , and in 
equation (6), page 475, lt t , S , are the three cube 

rootS of^±4^. 

4 a* 
«/= 0. The reducing cube is Aa'P — laO = 0, of which 



the roots are 0, ± — • Therefore 
2a 



10. P-SbcO-(b> + <*) = 0. 

Ex. 89. Page 494. 

1. 2a*-12a'6' + 2&\ 

2. f 3. 8. 6. &. 

^7|[l-V3-i(l + V3)]; 

8. Cf. Ex. 2, § 511. 

9. ± ( V| V5 + 1 + iV|V5 - 1) ; 
± ( V| V5 - 1 - »V|V5 + 1). 

10. 3.5844: -3.3300; -0.2544. 

11. 1.212: -1.571; -1.1427. 
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